(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



EP 1 084 523 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
06.08.2003 Bulletin 2003/32 

(21) Application number: 99923237.4 

(22) Date of filing: 20.05.1999 



(51) IntCI/: H01R 13/518 

(86) International application number: 
PCT/US99/11120 

(87) International publication number: 

WO 99/063628 (09.12.1999 Gazette 1999/49) 



(54) TELECOMMUNICATIONS PATCH PANEL WITH ANGLED CONNECTOR MODULES AND 
METHOD OF ASSEMBLING SUCH A PANEL 

TELEKOMMUNIKATIONSSCHALTTAFELMITABGEWINKELTEN VERBINDUNGSMODULEN UND 
MONTAGEVERFAHREN DAFUR 

PANNEAU DE RACCORDEMENT DE TELECOMMUNICATION A MODULES DE CONNECTEUR 
ANGULAIRES ET PROCEDE DE MONTAGE DE CE PANNEAU 



00 

CO 
<M 



00 

o 



£L 
UJ 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
NIC NL PT SE 

(30) Priority: 05.06.1998 US 92545 

(43) Date of publication of application: 
21.03.2001 Bulletin 2001/12 

(73) Proprietor: ADC Telecommunications, Inc 
Minnetonka, MN 55343 (US) 



(72) Inventor: FOLLINGSTAD, Michael, Jay 
Edina, MN 55410 (US) 

(74) Representative: Darby, David Thomas et al 
Abel & Imray, 
20 Red Lion Street 
London WC1R4PQ (GB) 



(56) References cited: 
EP-A1- 0 736 937 
US-A-5178 554 



US-A-4 815 104 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 

Description 

Field of the Invention 

[0001] The present invention relates to a telecommu- 
nications connecting panel and, more particularly, to a 
cross-connect patch panel including a frame with jacks 
on one side and wire termination locations on an oppo- 
site side. 

Background of the Invention 

[0002] Local area networks and telecommunications 
connections often use patch panels, especially at the 
customer's premises to enable cross-connection be- 
tween telecommunications equipment Patch panels 
typically include front and rear connection locations. The 
rear connections are typically a more permanent type of 
connection, such as insulation displacement connectors 
to connect to copper based, twisted pair telecommuni- 
cations cable. The front connections of the patch panel 
may include any of a variety of jacks for receipt of a plug 
of a patch cord or other transmission cable. The jack 
and plug allows fairly rapid connection and disconnec- 
tion between two jacks in the same patch panel, or be- 
tween one jack in the patch panel and another jack in a 
nearby patch panel, with the patch cord. One type of 
jack and plug arrangement for a patch panel is an RJ45 
type connector. US Patent No. 5,639,261 is an example 
of a cross-connect panel including rear insulation dis- 
placement connectors, and front connector jacks for re- 
ceiving plugs of patch cords. 

[0003] There is an increasing need for cable manage- 
ment in order to protect and organize the various cables. 
One area where damage and/or loss of performance 
may occur with copper based, twisted pair cables is 
when excessive bending of the cable occurs. This is es- 
pecially a concern as higher frequencies are used, such 
as category 5 and greater. Falling below minimum bend 
radii of the cables can adversely affect performance with 
the transmission of signals through the copper wire 
patch cords. Therefore, there is a need for patch panels 
which address the cable management concerns noted 
above. 

Summary of the Invention 

[0004] According to one aspect of the invention there 
is provided a telecommunications patch panel compris- 
ing: 

a connector module having a front face and an op- 
posite facing rear face, the front face of the connec- 
tor module including a connector jack for receiving 
a plug of a first conductive wire, the rear face includ- 
ing a connection location for connecting to a second 
conductive wire, the connection location electrically 
connected to the connector jack, the connector 
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module defining an axis of rotation generally paral- 
lel to the front face; 

a frame member having a front face, the connector 
module rotatably mounted to the frame member for 

5 movement about the rotation axis, wherein the front 
face of the connector module is positionable in at 
least one of three selectable positions, a first posi- 
tion where the front face of the connector module is 
generally parallel to the front face of the frame mem- 

10 ber, a first angled position where the front face of 
the connector module is at a first angle relative to 
the front face of the frame member, and a second 
angled position where the front face of the connec- 
tor module is at a second angle relative to the front 

15 face of the frame member in an opposite direction 
to the first angled position. 

[0005] According to another aspect of the invention 
there is provided a telecommunications patch panel 
20 comprising: 

a plurality of connector modules, each connector 
module having a front face and an opposite facing 
rear face, each front face including a plurality of con- 
25 nector jacks defining at least one linear array, each 
rear face including a plurality of cable connection 
locations, the cable connection locations connected 
to the connector jacks for transmission of telecom- 
munications signals therebetween, each connector 
30 module defining an axis of rotation generally paral- 
lel to the front face, the linear arrays of connector 
jacks generally perpendicular to the respective ro- 
tation axes of the connector modules; 
a frame member having a front face and a linear 
35 array of openings, each of the connector modules 
mounted to the frame member in one of the open- 
ings for rotatable movement about the respective 
rotation axes. 

40 [0006] According to a further aspect of the invention 
there is also provided a telecommunications patch panel 
comprising: 

a plurality of connector modules, each connector 
45 module including at least one linear array of front 
connector jacks, each connector jack connected to 
a rear connection location; 
a frame member having a front face defining a front 
plane, the connector modules mounted to the frame 
so member, each of the linear arrays of the connector 
jacks defining a line from a first connector jack of 
the linear array to a last connector jack of the linear 
array, each line positioned at an angle relative to 
the front plane of the front face. 

55 

[0007] The invention also provides a method for as- 
sembling a telecommunications patch panel compris- 
ing: 
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providing a frame member including a plurality of 
connector modules, each connector module having 
a front face and an opposite facing rear face, each 
front including a plurality of connector jacks defining 
at least one linear array, each rear face including a 5 
plurality of connection locations, the connection lo- 
cations electrically connected to the connector 
jacks, each connector module defining an axis of 
rotation generally parallel to the front face, the linear 
arrays of the connector jacks generally perpendic- 10 
uiar to the respective rotation axes; 
mounting a cable to one of the plurality of connec- 
tion locations on a selected one of the connector 
modules; 

mounting a patch cord to the connector jack on the *5 
selected connector module connected to the con- 
nection location mounted to the cable; 
unlocking the selected connector module from a 
locked condition relative to the frame member; 
rotating the selected connector module relative to 20 
the frame member to a rotated position; and 
relocking the selected connector module in a rotat- 
ed position relative to the frame member. 



[0008] A telecommunication patch panel including a 25 
plurality of connector modules including linear arrays of 
connector jacks with each jack connected to a wire ter- 
mination block is also disclosed. The connector mod- 
ules are mounted to a frame member where each of the 
linear arrays of connector jacks is positioned at an angle 30 
relative to a front face of the frame member. 

Brief Description of the Drawings 

[0009] 35 

Figure 1 is an exploded perspective view of an em- 
bodiment of a patch panel and a portion of a rack 
for holding the patch panel in accordance with the 
present invention, with two connector modules an- *o 
gied to the left and two connector modules angled 
to the right when the panel is mounted to the rack 
horizontally; 

Figure 2 is a top view of the patch panel of Figure 
1 , showing front and rear connections to cables; *s 
Figure 3 is a perspective view of the patch panel of 
Figure 1 , showing ail of the connector modules ex- 
tending parallel to the frame; 
Figure 4 is a top view of the patch panel of Figure 
3, showing front and rear connections to cables; 50 
Figure 5 is a perspective view of the patch panel of 
Figure 1, showing all of the connector modules an- 
gled to the left side of the frame; 
Figure 6 is a perspective view of the patch panel of 
Figure 1 , showing all of the connector modules an- 55 
gled to the right side of the frame; 
Figure 7 is an exploded perspective view of the 
patch panel of Figure 1; 



Figure 8 is an exploded top view of the patch panel 
of Figure 1 ; 

Figure 9 is a rear perspective view of the locking pin 
of the patch panel of Figure 1; 
Figure 10 is a perspective view of the bracket of the 
patch panel of Figure 1 ; 

Figure 11 is a perspective view of the connector 
module of the patch panel of Figure 1 ; 
Figure 12 is a top view of the connector module of 
Figure 11; 

Figure 1 3 is a front view of the connector module of 
Figure 11; 

Figure 14 is a side view of the connector module of 
Figure 11, an opposite side being a mirror image; 
Figure 1 5 is a rear view of the connector module of 
Figure 11; 

Figure 1 6 is a bottom view of the connector module 
of Figure 11; and 

Figure 17 is a rear perspective view of the circuit 
module of the connector module of Figure 11. 

Detailed Description of the Preferred Embodiment 

[0010] Referring now to Figures 1 and 2, an embodi- 
ment of a patch panel 20 is shown for use in connecting 
telecommunications equipment. Patch panel 20 is es- 
pecially useful to cross-connect equipment through one 
or more of patch panels 20 or other panels. Patch panel 
20 mounts to a rack 22 of conventional construction, 
such as with fasteners 26 passing through holes 28 of 
patch panel 20 for receipt in holes 24 of rack 22. Patch 
panel 20 includes a plurality of connector jacks 30, such 
as RJ45 connector jacks, on a front side 2 1 . Patch panel 
20 further includes a plurality of connection locations 31 , 
such as wire termination or connection blocks 31 mount- 
ed on an opposite rear side 23. Preferably, termination 
blocks 31 include 110 type insulation displacement con- 
nectors. Termination blocks 31 allow for connection of 
signal transmission cables 46, each containing a plural- 
ity of conductive wires 48. Connector jacks 30 allow for 
connection of signal transmission patch cables or cords 
44 including conductive wires and further including con- 
nector end plugs 42. Circuitry electrically connects each 
termination block 31 to a connector jack 30. 
[0011] Patch panel 20 includes a plurality of connec- 
tor modules 32, where each connector module 32 in- 
cludes a plurality of connector jacks 30. The connector 
modules 32 of patch panel 20 are arranged in a linear 
array. Each connector module 32 includes a linear array 
of connector jacks 30. One linear array of jacks 30 is 
shown per connector module 32. Two or more arrays 
could be provided. Alternative embodiments include 
patch panels 20 with a single connector module 32. Al- 
so, each connector module 32 may be constructed with 
a single connector jack 30. 

[0012] As shown in Figures 1 and 2, each connector 
module 32 is mounted in an angled orientation relative 
to frame 34. Specifically, frame 34 includes a front plane 
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or face 36, and each connector module 32 includes a 
front plane or face 37 where each front face 37 of the 
connector modules 32 is at an angle relative to front face 
36 of frame 34. Connector modules 32a, 32b are angled 
to the left of frame 34, and connector modules 32c, 32d 5 
are angled to the right. Alternatively stated, connector 
modules 32a, 32b are angled clockwise, and connector 
modules 32c, 32d are angled counterclockwise, as 
viewed from a top of frame 34 as depicted in Figure 2. 
If patch panel 20 was oriented vertically, then connector 10 
module 32a, 32b would be angled upwardly (or down- 
wardly), and connector modules 32c, 32d would be an- 
gled downwardly (or upwardly). 
[0013] In the illustrated preferred embodiment, the 
angle of displacement of each connector module 32 rel- 15 
ative to frame 34 is about 15 degrees. In the case of 
patch cords 44a, 44b angled to the left, and patch cords 
44c, 44d angled to the right, such an angle provides 
strain relief so as to help prevent cable damage and/or 
loss of cable performance. The cable positioning pro- 20 
vided by the angled connector modules 32 helps reduce 
the likelihood of falling below the minimum bend radius 
of the cable as each cable travels to other jacks or other 
equipment. Such strain relief is advantageous over a 
perpendicular mounting of the connector plug relative to 25 
the cable pathway, such as illustrated in Figure 4. 
[0014] Figures 3 and 4 are provided to illustrate ad- 
vantageous features of patch panel 20 in accordance 
with the invention. Preferably, connector modules 32 are 
rotatable relative to frame 34. In Figures 3 and 4, each 30 
connector module 32 has its front face 37 positioned 
generally parallel to front face 36 of frame 34. Such an 
arrangement is useful when using a termination tool (not 
shown) to mount wires 48 to each of termination blocks 
31 in the case of insulation displacement connectors. A 35 
lock 40, shown generally in Figures 1 and 2, holds each 
connector module 32 to frame 34 during the termination 
operation. Lock 40 is releasable to allow rotation of each 
connector module 32 as desired. As shown in Figures 
1 and 2, connector modules 32a, 32b are rotated to the *o 
left, and connector modules 32c, 32d are rotated to the 
right. One or more connector modules 32 can be left in 
the positions shown in Figures 3 and 4, if desired. Alter- 
natively, all the connector modules 32 can be rotated to 
the left as shown in Figure 5, or to the right as shown in 45 
Figure 6. To maintain the connector modules in the ro- 
tated positions, lock 40 is reactivated. If desired, one or 
more of the connector modules 32 and frame 34 can be 
constructed in a permanently angled configuration rela- 
tive to front face 36 frame 34. so 
[001 5] In Figures 2 and 4, cables 44 are shown as be- 
ing directed away from patch panel 20. It is to be noted 
that the opposite ends of cables 44 can be connected 
to other connector jacks 30 of patch panel 20. Also, 
patch panel 20 is useable in both cross-connect sys- 55 
terns, and in inter-connect systems, as desired. Provid- 
ing strain relief so as to not fall below minimum bend 
radii is also an issue with fiberoptic transmission cables. 



The telecommunications patch panel 20 of the present 
invention is also useful in fiber applications with appro- 
priately configured fiberoptic connectors. 
[0016] Lock 40 is a preferred feature for patch panel 
20. However, a patch panel 20 where the lock is not ac- 
tivated, or a patch panel 20 where no lock is present are 
both advantageous arrangements. In those instances, 
each connector module 32 is positionable to the left (ful- 
ly of partially), to the right (fully or partially) or parallel 
as desired. For connector modules which are freely ro- 
tatable, the modules 32 may move to a new position 
from an original position to provide the strain relief, as 
the patch cords 44 are added or changed. 
[0017] Referring now to Figures 7 through 17, addi- 
tional details of patch panel 20 are shown. Each con- 
nector module 32 includes pins 50 extending in opposite 
directions and defining a rotation axis 52 (see Figure 
11). Each rotation axis 52 is generally perpendicular to 
the linear array defined by connector jacks 30. Pins 52 
are received in holes 54 of frame 34. The rotatable 
mounting of each connector module 32 to frame 34 
could also be accomplished with a fastener passing 
through holes 54. 

[001 8] Frame 34 generally includes a top portion 34a 
and an opposing bottom portion 34b. End bracket por- 
tions 34c, 34d on opposite ends of frame 34 include rack 
mounting holes 28 noted above. End struts 34e are con- 
tinuous with end bracket portions 34c, 34d. Middle struts 
34f extend between top and bottom portions 34a, 34b. 
Struts 34e, 34f and top and bottom portions 34a, 34b 
define a linear array of openings for each receiving a 
connector module 32. Holes 54 of frame 34 are posi- 
tioned in top and bottom portions 34a, 34b for holding 
the independently rotatable connector modules 32 
about each respective rotation axis 52. The rotation ax- 
es 52 extend transversely relative to the linear arrays of 
connector jacks 30, and also a linear array defined by 
the plurality of connector modules 32. 
[0019] A plurality of locking pins 60, and brackets 76 
are mounted to frame 34. Each locking pin 60 includes 
a shaft 62, two spaced apart tabs 64, 66, a first tool en- 
gageable end 68, and an opposite end 70. Each tab 64, 
66 has two ends extending in opposite directions. End 
70 is received in hole 56 in a respective end or middle 
strut 34e, 34f. Tool engageable end 68 is received in an 
aperture 80 of bracket 76. Bracket 76 is mounted to top 
and bottom portions 34a, 34b of frame 34 with two fas- 
teners 82 positioned through apertures 58. Each fasten- 
er 82 is received in a hole 78 of bracket 76. Once brack- 
ets 76 are mounted to frame 34, locking pin 60 is rotat- 
able between an unlocked position, and a locked posi- 
tion. The locked position is shown in the Figures. The 
unlocked position is where shaft 62 is rotated 90 de- 
grees about its longitudinal axis, such as with a flathead 
screwdriver received in tool engageable end 68. 
[0020] Each connector module 32 includes detents 
84, 86 on each end. Lock 40 is constructed wherein tabs 
64, 66 are received in detents 84, 86 when connector 
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module 32 is locked in the position shown in Figure 3. 
When connector modules 32 are rotated out of plane 36 
of frame 34, only one tab 64, 66 is received in one of 
detents 84, 86. When lock 40 is rotated 90 degrees from 
the position shown in the Figures, none of tabs 64, 66 5 
are received in any of detents 84, 86 so as to allow free 
rotation of connector modules 32. Locks 40 associated 
with middle struts 34f of frame 34 each lock two adjacent 
connector modules 32. 

[0021] Each connector module 32 includes a circuit 10 
module 90 and a face plate 92. Circuit module 90 in- 
cludes a printed circuit board 94 having a generally pla- 
nar construction. As shown in Figure 1 7, pins 96 of each 
termination block 31 project through printed circuit 
board 94 and are soldered to the board. As shown in 15 
Figure 15, connector jacks 30 include pins 98 projecting 
through printed circuit board 94, and the pins are sol- 
dered to the board. Connector jacks 30 also include two 
tabs 102 which snap mount to printed circuit board 94 
through apertures 100 as shown in Figure 15. Printed 20 
circuit board 94 includes circuit pathways to electrically 
link each connector jack 30 with one of the termination 
blocks 31 . Connector jacks 30 are shown in the Figures 
with the clip receiving portion of the jack facing vertically 
downwardly. 25 
[0022] Face plate 92 preferably snap mounts to circuit 
module 90. Opposite ends 110 of face plate 90 include 
inner snaps 1 1 2 for snap fitting engagement of an edge 
of printed circuit board 94. (See, for example, Figure 12). 
Such a construction allows for repair or replacement of 30 
circuit module 90 or face plate 92, as desired. 
[0023] Face plate 92 includes a central opening 108 
for exposing connector jacks 30. Face plate 92 further 
includes outwardly facing stops 114 on each end 110 
which limit the amount of rotation of connector module 35 
32 during use. Each stop 114 engages one edge 116 of 
bracket 76 so as to limit the amount of rotation of con- 
nector module to approximately plus or minus 15 de- 
grees in the preferred embodiment. Each face plate in- 
cludes a front designation strip area 120 for labeling of 40 
connector jacks 30. 

[0024] Examples of connector jacks 30 and termina- 
tion blocks 31 are shown in U.S. Patent Nos. 5,700,167; 
5,674,093; 5,639,261; 5,591,045; 5,310,363; 
5,299,956; and 3,611,264. 45 



Claims 

1 . A telecommunications patch panel (20) comprising: 50 

a connector module (32) having a front face 
(33) and an opposite facing rear face, the front 
face of the connector module including a con- 
nector jack (30) for receiving a plug of a first 55 
conductive wire, the rear face including a con- 
nection location (31) for connecting to a second 
conductive wire, the connection location (31) 
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electrically connected to the connector jack 
(30), the connector module (32) defining an ax- 
is of rotation generally parallel to the front face; 
a frame member (34) having a front face (36), 
the connector module (32) rotatably mounted 
to the frame member for movement about the 
rotation axis, wherein the front face (37) of the 
connector module (32) is positionable in at least 
one of three selectable positions, a first position 
where the front face (37) of the connector mod- 
ule (32) is generally parallel to the front face 
(36) of the frame member (34), a first angled 
position where the front face (37) of the con- 
nector module (32) is at a first angle relative to 
the front face (36) of the frame member (34), 
and a second angled position where the front 
face (36) of the connector module (32) is at a 
second angle relative to the front face (36) of 
the frame member (34) in an opposite direction 
to the first angled position. 

2. The telecommunications patch panel of claim 1, fur- 
ther comprising brackets (34c,34d) extending from 
the frame member (34) for mounting to a rack (22). 

3. The telecommunications patch panel of claim 1 or 
claim 2, further comprising a lock (40) for selectively 
locking the connector module (32) to the frame 
member (34) in one of the three selectable posi- 
tions. 

4. The telecommunications patch panel of any one of 
claims 1 to 3, further comprising a plurality of the 
connector jacks (30), wherein the plurality of con- 
nector jacks (30) are arranged in a linear array gen- 
erally perpendicular to the axis of rotation. 

5. The telecommunications patch panel of claim 4, fur- 
ther comprising a plurality of connector modules 
(32), each of the plurality of connector modules (32) 
including a plurality of the connector jacks (30), the 
connector modules (32) arranged in at least one lin- 
ear array. 

6. The telecommunications patch panel of any one of 
claims 1 to 3, further comprising a plurality of con- 
nector modules (32). 

7. The telecommunications patch panel of any pre- 
ceding claim, wherein the or each connector jack 
(30) is an RJ45 jack. 

8. The telecommunications patch panel of any pre- 
ceding claim, wherein the or each connection loca- 
tion (31) is a wire termination block. 

9. The telecommunications patch panel of any pre- 
ceding claim, wherein the or each connector mod- 
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ule (32) includes a printed circuit board (94), a face 
plate (92) and a snap arrangement for snap fitting 
the face plate to the printed circuit board, the con- 
nector jack or jacks (30) mounted to the printed cir- 
cuit board (94) on one side of the printed circuit 
board, the connection location (31) including an in- 
sulation displacement connector mounted to the 
printed circuit board (94) on an opposite side to the 
connector jack or jacks (30), the face plate (92) in- 
cluding an opening for exposing the connector jack 
or jacks (30). 

10. A telecommunications patch panel (20) comprising: 

a plurality of connector modules (32), each con- 
nector module having a front face (37) and an 
opposite facing rear face, each front face in- 
cluding a plurality of connector jacks (30) defin- 
ing at least one linear array, each rear face in- 
cluding a plurality of cable connection locations 20 
(31), the cable connection locations connected 
to the connector jacks (30) for transmission of 
telecommunications signals therebetween, 
each connector module (32) defining an axis of 
rotation generally parallel to the front face, the 25 
linear arrays of connector jacks generally per- 
pendicular to the respective rotation axes of the 
connector modules; 

a frame member (34) having a front face (36) 
and a linear array of openings, each of the con- 30 
nector modules (32) mounted to the frame 
member (34) in one of the openings for rotata- 
ble movement about the respective rotation ax- 
es. 

35 

11. The telecommunications patch panel of claim 10, 
wherein each of the connector modules (32) is po- 
sitionable in at least one of three selectable posi- 
tions, a first position where the front face (37) of the 
connector module (32) is generally parallel to the <o 
front face (36) of the frame member (34), a first an- 
gled position where the front face (37) of the con- 
nector module (32) is at a first angle relative to the 
front face (36) of the frame member (34), and a sec- 
ond angled position where the front face (37) of the 45 
connector module (32) is at a second angle relative 
to the front face (36) of the frame member (34) in 
an opposite direction to the first angled position. 

12. The telecommunications patch panel of claim 10 or so 
claim 11, further comprising brackets (34c,34d) ex- 
tending from the frame member (34) for mounting 
to a rack (22). 

13. The telecommunications patch panel of any one of 55 
claims 10 to 12, further comprising a lock (40) for 
selectively locking the connector module to the 
frame member. 



14. The telecommunications patch panel of claim 13, 
wherein at least one lock locks two adjacent con- 
nector modules to the frame member (34). 

5 15. The telecommunications patch panel of any one of 
claims 10 to 14, wherein the connector jacks are 
sized to receive plugs of copper telecommunica- 
tions cables, and the cable connection locations in- 
clude wire termination blocks configured and ar- 
10 ranged for receiving wires of copper telecommuni- 
cations cables. 

16. The telecommunications patch panel of any one of 
claims 13 to 15, and further comprising a stop (114) 

15 for limiting rotation of each of the connector mod- 
ules (32) to a predetermined range of motion. 

17. A telecommunications patch panel (20) comprising: 

a plurality of connector modules (32), each con- 
nector module including at least one linear ar- 
ray of front connector jacks (30), each connec- 
tor jack (30) connected to a rear connection lo- 
cation (31); 

a frame member (34) having a front face defin- 
ing a front plane (36), the connector modules 
(32) mounted to the frame member (34), each 
of the linear arrays of the connector jacks (30) 
defining a line from a first connector jack of the 
linear array to a last connector jack of the linear 
array, each line positioned at an angle relative 
to the front plane (36) of the front face. 

18. The telecommunications patch panel of claim 17, 
wherein the connector modules (32) are rotatably 
mounted to the frame member (34). 

19. A method for assembling a telecommunications 
patch panel (20) comprising: 

providing a frame member (34) including a plu- 
rality of connector modules (32), each connec- 
tor module (32) having a front face (37) and an 
opposite facing rear face, each front including 
a plurality of connector jacks (30) defining at 
least one linear array, each rear face including 
a plurality of connection locations (31 ), the con- 
nection locations electrically connected to the 
connector jacks (30), each connector module 
(32) defining an axis of rotation generally par- 
allel to the front face (37), the linear arrays of 
the connector jacks generally perpendicular to 
the respective rotation axes; 
mounting a cable to one of the plurality of con- 
nection locations (31) on a selected one of the 
connector modules (32); 
mounting a patch cord to the connector jack 
(30) on the selected connector module (32) 
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connected to the connection location mounted 
to the cable; 

unlocking the selected connector module from 
a locked condition relative to the frame member 
(34); 5 
rotating the selected connector module relative 
to the frame member (34) to a rotated position; 
and 

relocking the selected connector module in a 
rotated position relative to the frame member 10 
(34). 
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1. Telekommunikationsstecktafel (20) umfassend: 

ein Verbindungsmodul (32) mit einer Vordersei- 
te (33) und einer gegenuberliegenden Rucksei- 
te, wobei die Vorderseite des Verbindungsmo- 20 
duls eine Verbindungsbuchse (30) zur Aufnah- 
me eines Stekkers eines ersten leitenden Drah- 
tes aufweist, die Ruckseite einen Verbindungs- 
bereich (31 ) zur Verbindung mit einem zweiten 
leitenden Draht aufweist, der Verbindungsbe- 25 
reich (31) mit der Verbindungsbuchse (30) 
elektrisch verbunden ist und das Verbindungs- 
modul (32) eine im Wesentlichen parallel zur 
Vorderseite verlaufende Rotationsachse defi- 
niert; 30 
ein Rahmenelement (34) mit einer Vorderseite 
(36), wobei das Verbindungsmodul (32) dreh- 
bar an dem Rahmenelement zur Bewegung urn 
die Rotationsachse befestigt ist, wobei die Vor- 
derseite (37) des Verbindungsmoduls (32) in 35 
mindestens einer von drei auswahlbaren Posi- 
tionen positionierbar ist, in einer ersten Position 
die Vorderseite (37) des Verbindungsmoduls 
(32) im Wesentlichen parallel ist zur Vordersei- 
te (36) des Rahmenelementes (34), in einer er- 40 
sten winkeligen Position die Vorderseite (37) 
des Verbindungsmoduls (32) in einem ersten 
Winkel relativ zur Vorderseite (36) des Rah- 
menelementes (34) ist und in einer zweiten win- 
keligen Position die Vorderseite (36) des Ver- 45 
bindungsmoduls (32) in einem zweiten Winkel 
relativ zur Vorderseite (36) des Rahmenele- 
mentes (34) in einer zur ersten winkeligen Po- 
sition entgegengesetzten Richtung ist. 

50 

2. Telekommunikationsstecktafel nach Anspruch 1, 
weiterhin umfassend Klammern (34c, 34d), die sich 
von dem Rahmenelement (34) zur Befestigung an 
einem Gestell (22) erstrecken. 

55 

3. Telekommunikationsstecktafel nach Anspruch 1 
Oder Anspruch 2, weiterhin umfassend einen Ver- 
schlufi (40), urn das Verbindungsmodul (32) geson- 



dert an das Rahmenelement (34) in einer der drei 
auswahlbaren Positionen zu verschliefien. 

4. Telekommunikationsstecktafel nach einem der vor- 
hergehenden Anspruche 1 bis 3, weiterhin umfas- 
send eine Mehrzahl von Verbindungsbuchsen (30), 
wobei die Mehrzahl der Verbindungsbuchsen (30) 
in einer im Wesentlichen senkrecht zur Rotations- 
achse befindlichen linearen Anordnung angeordnet 
sind. 

5. Telekommunikationsstecktafel nach Anspruch 4, 
weiterhin umfassend eine Mehrzahl von Verbin- 
dungsmodulen (32), wobei jedes der Mehrzahl der 
Verbindungsmodule (32) eine Mehrzahl von Verbin- 
dungsbuchsen (30) aufweist und die Verbindungs- 
module (32) in mindestens einer linearen Anord- 
nung angeordnet sind. 

6. Telekommunikationsstecktafel nach einem der vor- 
hergehenden Anspruche 1 bis 3, weiterhin umfas- 
send eine Mehrzahl von Verbindungsmodulen (32). 

7. Telekommunikationssteckvorrichtung nach einem 
der vorhergehenden Anspruche, wobei die oder je- 
de Verbindungsbuchse (30) eine RJ45-Buchse ist. 

8. Telekommunikationsstecktafel nach einem der vor- 
hergehenden Anspruche, wobei der oder jederVer- 
bindungsbereich (31) ein Drahtanschlufcbiock ist. 

9. Telekommunikationsstecktafel nach einem der vor- 
hergehenden Anspruche, wobei das oder jedes 
Verbindungsmodul (32) eine gedruckte Leiterplatte 
(94), eine Frontplatte (92) und eine Schnappanord- 
nung zur Schnappverbindung der Frontplatte an die 
gedruckte Leiterplatte aufweist, die Verbindungs- 
buchse oder -buchsen (30) an der gedruckten Lei- 
terplatte (94) auf einer Seite der gedruckten Leiter- 
platte befestigt ist/ sind, der Verbindungsbereich 
(31) einen Isolierungsverstellverbinder aufweist, 
der an der gedruckten Leiterplatte (94) auf einer der 
Verbindungsbuchse oder - buchsen (30) gegen- 
uberliegenden Seite befestigt ist, wobei die Front- 
platte (92) eine Offnung zum freien Zugang der Ver- 
bindungsbuchse oder - buchsen (30) aufweist. 

10. Telekommunikationsstecktafel (20) umfassend: 

eine Mehrzahl von Verbindungsmodulen (32), 
wobei jedes Verbindungsmodul eine Vordersei- 
te (37) und eine gegenuberliegende Ruckseite 
aufweist, jede Vorderseite eine mindestens ei- 
ne lineare Anordnung definierende Mehrzahl 
von Verbindungsbuchsen (30) aufweist, jede 
Ruckseite eine Mehrzahl von Kabelverbin- 
dungsbereichen (31) aufweist, die Kabelver- 
bindungsbereiche mit den Verbindungsbuch- 
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sen (30) zur Obertragung von Telekom munika- 
tionssignalen dazwischen verbunden sind, je- 
des Verbindungsmodul (32) eine im Wesentli- 
chen parallel zur Vorderseite verlaufende Ro- 
tationsachse definiert, die linearen Anordnun- 5 
gen der Verbindungsbuchsen im Wesentlichen 
senkrecht zu den entsprechenden Rotations- 
achsen der Verbindungsmodule sind; 
ein Rahmenelement (34) mit einer Vorderseite 
(36) und einer linearen Anordnung von Offnun- 10 
gen, wobei jedes der Verbindungsmodule (32) 
an dem Rahmenelement (34) in einer der Off- 
nungen zur drehbaren Bewegung urn die ent- 
sprechenden Rotationsachsen befestigt ist. 

15 

11. Telekommunikationsstecktafel nach Anspruch 10, 
wobei jedes der Verbindungsmodule (32) in minde- 
stens einer von drei auswahlbaren Positionen posi- 
tionierbar ist, in einer ersten Position die Vordersei- 
te (37) des Verbindungsmoduls (32) im Wesentli- 20 
chen parallel zur Vorderseite (36) des Rahmenele- 
mentes (34) ist, in einer ersten abgewinkelten Po- 
sition die Vorderseite (37) des Verbindungsmoduls 
(32) in einem ersten Winkel relativ zur Vorderseite 
(36) des Rahmenelementes (34) ist, und in einer 25 
zweiten winkeligen Position die Vorderseite (37) 
des Verbindungsmoduls (32) in einem zweiten Win- 
kel relativ zur Vorderseite (36) des Rahmenelemen- 
tes (34) in einer zur ersten winkeligen Position ent- 
gegengesetzten Richtung ist. 30 

12. Telekommunikationsstecktafel nach Anspruch 10 
Oder Anspruch 11 , weiterhin umfassend Klammern 
(34c, 34d), die sich von dem Rahmenelement (34) 
zur Befestigung an einem Gestell (22) erstrecken. 35 

13. Telekommunikationsstecktafel nach einem der An- 
spruche 10 bis 12, weiterhin umfassend einen Ver- 
schluli (40) zum selektiven Verschlielien des Ver- 
bindungsmoduls an das Rahmenelement. *o 

14. Telekommunikationsstecktafel nach Anspruch 13, 
wobei mindestens ein VerschlulJzwei nebeneinan- 
derliegende Verbindungsmodule an das Rahmen- 
element (34) schlie&t. 45 

15. Telekommunikationsstecktafel nach einem der An- 
spruche 10 bis 14, wobei die Verbindungsbuchsen 
so dimensioniert sind, urn Stecker von Kupfertele- 
kommunikationskabeln aufzunehmen, und die Ka- so 
belverbindungsbereiche Drahtanschluliblocke auf- 
weisen, die so konfiguriert und angeordnet sind, 
dass sie Drahte von Kupfertelekommunikationska- 
beln aufnehmen konnen. 

55 

16. Telekommunikationsstecktafel nach einem der An- 
spriiche 13 bis 15, und weiterhin umfassend einen 
Anschlag (114) zur Begrenzung der Rotation jedes 



der Verbindungsmodule (32) zu einem festgelegten 
Bewegungsbereich. 

17. Telekommunikationsstecktafel (20) umfassend: 

eine Mehrzahl von Verbindungsmodulen (32), 
wobei jedes Verbindungsmodul mindestens ei- 
ne lineare Anordnung von vorderen Verbin- 
dungsbuchsen (30) aufweist, jede Verbin- 
dungsbuchse (30) mit einem rtickseitigen Ver- 
bindungsbereich (31) verbunden ist; 
ein Rahmenelement (34) mit einer eine Vorder- 
flache (36) definierenden Vorderseite, wobei 
die Verbindungsmodule (32) an dem Rahmen- 
element (34) befestigt sind, jede der linearen 
Anordnungen der Verbindungsbuchsen (30) ei- 
ne Linie von einer ersten Verbindungsbuchse 
der linearen Anordnung zu einer letzten Verbin- 
dungsbuchse der linearen Anordnung definiert 
und 

jede Linie an einem Winkel relativ zur Vorder- 
flache (36) der Vorderseite positioniert ist. 

18. Telekommunikationsstecktafel nach Anspruch 17, 
wobei die Verbindungsmodule (32) drehbar am 
Rahmenelement (34) befestigt sind. 

19. Verfahren zum Zusammenbau einer Telekommuni- 
kationsstecktafel (20) umfassend: 

Bereitstellen eines Rahmenelementes (34), 
das eine Mehrzahl von Verbindungsmodulen 
(32) aufweist, wobei jedes Verbindungsmodul 
(32) eine Vorderseite (37) und eine gegenuber- 
liegende Ruckseite aufweist, jede Vorderseite 
eine Mehrzahl von mindestens eine lineare An- 
ordnung definierenden Verbindungsbuchsen 
(30) aufweist, jede Ruckseite eine Mehrzahl 
von Verbindungsbereichen (31) aufweist, die 
Verbindungsbereiche zu den Verbindungs- 
buchsen (30) elektrisch verbunden sind, jedes 
Verbindungsmodul (32) eine zur Vorderseite 
(37) im Wesentlichen parallele Rotationsachse 
definiert, die linearen Anordnungen der Verbin- 
dungsbuchsen im Wesentlichen senkrecht zu 
den entsprechenden Rotationsachsen sind; 
Befestigen eines Kabels an einer der Mehrzahl 
von Verbindungsbereichen (3 1 ) auf einem Aus- 
gewahlten der Verbindungsmodule (32); 
Befestigen einer Steckschnur an die Verbin- 
dungsbuchse (30) auf dem ausgewahlten Ver- 
bindungsmodul (32), das mit dem an dem Ka- 
bel befestigten Verbindungsbereich verbunden 
ist; 

Entriegeln des ausgewahlten Verbindungsmo- 
duls aus einer verriegelten Lage relativ zum 
Rahmenelement (34); 

Drehen des ausgewahlten Verbindungsmoduls 
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relativ zum Rahmenelement (34) zu einer ge- 
drehten Position; und 

Wiederversch lie lien des ausgewahlten Verbin- 
dungsmoduls in einer gedrehten Position rela- 
tiv zum Rahmenelement (34). 



Revendications 

1 . Panneau de raccordement de telecommunications w 
(20) comprenant : 

un module de connecteurs (32) ayant une face 
avant (33) et une face arriere opposed, la face 
avant du module de connecteurs incluant un re- 15 
cepteur de connecceur (30) pour recevoir une 
fiche d'un premier fil conducteur, la face arriere 
incluant un emplacement de connexion (31) 
pour connecter un second fil conducteur, Tern- 
placement de connexion (31) electriquement 20 
relie au recepteur de connecteur (30), le modu- 
le de connecteurs (32) definissant un axe de 
rotation generalement parallele a la face 
avant ; 

un cadre d'accueii (34) ayant une face avant 25 
(36), le module de connecteurs (32) montes sur 
pivot au cadre d'accueii pour un mouvement 
autour de I'axe de la rotation, dans lequel la fa- 
ce avant (37) du module de connecteurs (32) 
est positionnable dans au moins une position 30 
parmi trois, une premiere position ou la face 
avant (37) du module de connecteurs (32) est 
generalement parallele a la face avant (36) du 
cadre d'accueii (34), une premiere position 
orientee ou la face avant (37) du module de 35 
connecteurs (32) est a un premier angle par 
rapport a la face avant (36) du cadre d'accueii 
(34), et une seconde position orientee ou ia fa- 
ce avant (36) du module de connecteurs (32) 
est a un second angle par rapport a la face 40 
avant (36) du cadre d'accueii (34) dans une di- 
rection opposee a la premiere position orien- 
tee. 

2. Panneau de raccordement de telecommunications 45 
selon la revendication 1 , comprenant en outre des 
supports (34c,34d) sortant du cadre d'accueii (34) 
pour un montage en rack (22). 

3. Panneau de raccordement de telecommunications so 
selon la revendication 1 ou 2, comprenant en outre 

un verrouillage (40) pour bloquer selectivement le 
module de connecteurs (32) au cadre d'accueii (34) 
dans I'une des trois positions pouvant etre choisies. 

55 

4. Panneau de raccordement de telecommunications 
selon I'une quelconque des revendications 1 a 3, 
comprenant en outre une pluralite de recepteurs de 



connecteur (30), ou la pluralite de recepteur de con- 
necteur (30) est organise en groupement lineaire 
generalement perpendiculaire a I'axe de rotation. 

5. Panneau de raccordement de telecommunications 
selon la revendication 4, comprenant en outre une 
pluralite de modules de connecteurs (32), chacun 
de (a pluralite de modules de connecteurs (32) com- 
prenant une pluralite de recepteurs de connecteur 
(30), les modules de connecteurs (32) organises 
dans au moins un groupement lineaire. 

6. Panneau de raccordement de telecommunications 
selon I'une quelconque des revendications 1 a 3, 
comprenant en outre une pluralite de modules de 
connecteurs (32). 

7. Panneau de raccordement de telecommunications 
selon Tune quelconque des revendications prece- 
dentes, dans lequel un ou chaque recepteur de con- 
necteur (30) est un recepteur RJ45. 

8. Panneau de raccordement de telecommunications 
selon I'une quelconque des revendications prece- 
dentes, dans lequel un ou chaque emplacement de 
connexion (31) est un bloc de terminaison de fil. 

9. Panneau de raccordement de telecommunications 
selon I'une quelconque des revendications prece- 
dentes, dans lequel un ou chaque module de con- 
necteurs (32) inclut une carte a circuit imprime (94), 
une plaque de face (92) et un systeme d'ajustage 
pour ajuster ia plaque de face a la carte a circuit 
imprime, le ou les recepteurs de connecteur (30) 
monte a la carte a circuit imprime (94) sur un cote 
de la carte a circuit imprime, ('emplacement de con- 
nexion (31 ) incluant un connecteur de deplacement 
d'isolant monte sur la carte a circuit imprime (94) 
sur un c6te oppose au ou aux recepteurs de con- 
necteur (30), la plaque de face (92) incluant une 
ouverture pour exposer le ou les recepteurs de con- 
necteur (30). 

10. Panneau de raccordement de telecommunications 
(20) comprenant : 

une pluralite de modules de connecteurs (32), 
chaque module de connecteurs ayant une face 
avant (37) et une face arriere opposee, chaque 
face avant incluant une pluralite de recepteurs 
de connecteur (30) definissant au moins un 
groupement lineaire, chaque face arriere in- 
cluant une pluralite d'emplacements de con- 
nexion de cable (31), les emplacements de 
connexion de cable relies aux recepteurs de 
connecteur (30) pour transmission par ce biais 
des signaux de telecommunications, chaque 
module de connecteurs (32) definissant un axe 
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de rotation generalement parallele a la face 
avant, les groupements lineaires des recep- 
teurs de connecteur generalement perpendicu- 
laires aux axes de rotation respectifs des mo- 
dules de connecteurs ; 5 
un cadre d'accueil (34) ayant une face avant 
(36) et un groupement lineaire d'ouvertures, 
chacun des modules de connecteurs (32) mon- 
te au cadre d'accueil (34) dans Tune des ouver- 
tures pour un mouvement rotatif autour des 10 
axes de rotation respectifs. 

11. Panneau de raccordement de telecommunications 
selon la revendication 10, ou chacun des modules 

de connecteurs (32) est positionnable dans au 15 
moins une des trois positions pouvant etre choisies, 
une premiere position ou la face avant (37) du mo- 
dule de connecteurs (32) est generalement paral- 
lele a la face avant (36) du cadre d'accueil (34), une 
premiere position orientee ou ia face avant (37) du 20 
module de connecteurs (32) est a un premier angle 
par rapport a la face avant (36) du cadre d'accueil 
(34), et une seconde position orientee ou ia face 
avant (37) du module de connecteurs (32) est a un 
second angle par rapport a la face avant (36) du 25 
cadre d'accueil (34) dans une direction opposee a 
la premiere position orientee. 

12. Panneau de raccordement de telecommunications 
selon la revendication 10 ou 11, comprenant en 30 
outre des supports (34c,34d) sortantdu cadre d'ac- 
cueil (34) pour un montage en rack (22). 

13. Panneau de raccordement selon Tune quelconque 
des revendications 10 a 12, comprenant en outre 35 
un verrouillage (40) pour bloquer selectivement le 
module de connecteurs au cadre d'accueil. 

14. Panneau de raccordement de telecommunications 
selon la revendication 13, dans lequel au moins un *o 
verrouillage bloque deux modules de connecteurs 
adjacents au cadre d'accueil (34). 

15. Panneau de raccordement de telecommunications 
selon I'une quelconque des revendications 10 a 14, 45 
dans lequel les recepteurs de connecteur sont di- 
mensionnes pour recevoir des fiches de cables de 
telecommunications en cuivre, et les emplace- 
ments de connexion de cable incluent des blocs de 
terminaison de fil configures et organises pour re- 50 
cevoir les fils des cables de telecommunications en 
cuivre. 

16. Panneau de raccordement de telecommunications 
selon I'une quelconque des revendications 1 3 a 1 5, 55 
et comprenant en outre un butoir (114) pour limiter 

la rotation de chacun des modules de connecteurs 
(32) a une gamme de mouvement predeterminee. 



17. Panneau de raccordement de telecommunications 
(20) comprenant : 

une pluralite de modules de connecteurs (32), 
chaque module de connecteurs incluant au 
moins une groupement Iin6aire de r6cepteurs 
de connecteurs avant (30), chaque recepteur 
de connecteur (30) connecte a un emplace- 
ment de connexion arriere (31) ; 
un cadre d'accueil (34) ayant une face avant 
d6finissant un plan avant (36), les modules de 
connecteurs (32) montes au cadre d'accueil 
(34), chacun des groupements lineaires des re- 
cepteurs de connecteur (30) d6finissant une li- 
gne d'un premier recepteur de connecteur de 
groupement lineaire a un dernier recepteur de 
connecteur de groupement lineaire, chaque ii- 
gne plac6e a un angle par rapport au plan avant 
(36) de la face avant. 

18. Panneau de raccordement de telecommunications 
selon la revendication 17, dans lequel les modules 
de connecteurs (32) sont montes en pivot au cadre 
d'accueil (34). 

19. Procede pour assembler un panneau de raccorde- 
ment de telecommunications (20) comprenant : 

fournir un cadre d'accueil (34) incluant une plu- 
ralite de modules de connecteurs (32), chaque 
module de connecteurs (32) ayant une face 
avant (37) et une face arriere opposee, chaque 
facade incluant une pluralite de recepteurs de 
connecteur (30) definissant au moins un grou- 
pement lineaire, chaque face arriere incluant 
une pluralite d'emplacements de connexion 
(31), les emplacements de connexion relies 
eiectriquement aux recepteurs de connecteur 
(30), chaque module de connecteurs (32) defi- 
nissant un axe de rotation generalement paral- 
lele a la face avant (37), les groupements li- 
neaires des recepteurs de connecteur genera- 
lement perpendiculaire aux axes de rotation 
respectifs ; 

monter un v cSb!e a une de la pluralite d'empla- 
cements de connexion (31 ) sur un des modules 
de connecteurs seiectionne (32) ; 
monter un cordon de raccordement au recep- 
teur de connecteur (30) sur le module de con- 
necteurs seiectionne (32) connecte a I'empla- 
cement de connexion monte au cable ; 
d6bloquer le module de connecteurs seiection- 
ne depuis une condition bloquee relative au ca- 
dre d'accueil (34) ; 

faire tourner le module de connecteurs seiec- 
tionne par rapport au cadre d'accueil (34) a une 
position pivotee ; et 

rebloquer le module de connecteurs seiection- 
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ne dans une position pivotee relative au cadre 
d'accueil (34). 
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